In vitro DNA binding activity of Fos/Jun and BZLF1 but not C/EBP is affected by redox changes.
The leucine zipper family of proteins have a DNA binding domain composed of a leucine zipper dimerisation interface and a basic DNA binding structure. We show here that redox changes affect the in vitro DNA binding ability of a select subset of leucine zipper proteins. The bacterially expressed DNA binding domains of Fos/Jun and BZLF1 are unable to bind DNA under non-reducing conditions whereas binding of the C/EBP DNA binding domain is unaffected. Sensitivity to redox state is due to the presence of a conserved cysteine residue in the basic DNA binding motif of Fos, Jun and BZLF1 but not C/EBP. Under non-reducing conditions an intermolecular disulphide bridge is formed between the cysteine residues of each basic motif within a dimer, which prevents DNA binding. We show that oxidation of these C residues can be achieved enzymatically, using glutathione peroxidase, and that DNA binding protects them from oxidation. These data raise the possibility that intracellular changes in the redox state may differentially regulate the activity of leucine zipper family members. In addition the loss of DNA binding activity under non-reducing conditions has implications for the purification methods used to isolate proteins of the leucine zipper family for structural analysis.